The kinetic curves of M2 and M-DGA were fitted with pseudo-first-order (equation S1) and pseudo-second-order (equation S2) kinetic models as given below:
where Q t (mg g -1 ) and Q e (mg g -1 ) represent the amount of lutetium captured at time t, and at equilibrium, respectively; k 1 (L min -1 ) and k 2 (g mg -1 min -1 ) are the rate constant of the pseudofirst-order and pseudo-second-order models. In addition, the half equilibrium time t 1/2 (min) of pseudo-second-order kinetic can be calculated according to equation S3: The equations of the Langmuir (equation S4) and Freundlich (equation S5) isotherm models were expressed as follows:
where C e (mg L -1 ) stands for the equilibrium concentration, and Q e (mg g -1 ) is the adsorption capacity at equilibrium. Q m (mg g -1 ) represents the maximum adsorption capacity of the materials. K L (L g -1 ) is the affinity constant, and K F (mg g -1 ) represents the adsorption capacity direction constant, and 1/n indicates favorable adsorption condition. 
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Figure S16. TGA and DTA curves of M-DGA after the reusability test.
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